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Process for the preparation of 2-chloro-5>ch loromethvl'thia20le 

The invention relates to a process for preparing the known compound of the formula 



which comprises 

a) reacting the known compound of the formula 

-NH 



j — iNi-i 



II. 



S 

in free form or in salt fonri, witli a chlorinating agent, or 
b) reacting a compound of tlie fonnula 

S 

CI 



III. 



which is known or can be prepared by methods known per se and in which R is C,-C^lkyl. 
C,-C,cydoalkyi or an unsubstituted or memo- to pentasubstituted aryl or aryl-C .-C^alkyl 
group, where the substituente are selected from the group consisting of halogen and 
C.-C^aikyl, with a chlorinating agent, or 

c) reacting the compound of the fonnula 



IV 



with a chlorinating agent, or 

d) reacting a compound of the fonnula 
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-2- 



CI 




NH S" M-^ 



V. 



which is known or can be prepared by methods known per se and in which is an alkali 
metal ion, one equivalent of an alkaline earth metal ion or is a nonalkylated ammonium Ion 
or an ammonium ion which is alkylated with from one to four identical or different alkyi 
radicals, and is preferably a potassium ion or, in particular, a sodium ion, with a chlorinating 
agent, or 

e) reacting the compound of the formula 



which is known, In the presence or absence of a free-radical catalyst, with a chlorinating 
agent, or 

f1) first reacting the compound of the formula II or the compound 2-mercapto-5-methyl- 
thiazole, in each case in free fonri or in salt fomi, with a chlorinating agent, and 

f2) subjecting the compound of the formula VI which is obtainable in this way to further 
reaction, with or without isolating it, with a chlorinating agent in accordance with variant e), 
or 

g) subjecting a compound of the formula V either 
g1 .1) first to treatment with a base and 

g1 .2) the compound of the formula 11 thus obtainable, in free form or in salt fonn, with or 
without isolating it, to further reaction with a chlorinating agent in accordance with variant a) 
or in accordance with variant f1/l2), or 

g2.1) first to reaction with a compound of the formula RX. which is known or can be 
prepared by methods known per se and in which R is as defined for the formula III and X is 
a leaving group, and 

g2.2) the compound of the fonnula III thus obtainable, with or without isolating it. to further 
reaction with a chlorinating agent in accordance with variant b), or 




VI, 
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g3.1) first of all to reaction with an oxidizing agent, in tlie presence or absence of a base, 
and 

g3,2) the compound of the formula IV thus obtainable, with or without Isolating it. to further 
reaction with a chlorinating agent in accordance with variant c), or 

hi) reacting the compound of the fonnula 

which is known, first of all with carbon disulfide, in the presence or absence of a base, and 

h2) further reacting the compound of the fomiula II thus obtainable, in free form or in salt 
form, with or without isolating it, with a chlorinating agent in accordance with variant a) or in 
accordance with variant f 1 /t2); 

to the compounds of the fomnulae III and IV, which are employed in this process as 
intermediates; and to the use of, and a process for the preparation of, the compounds of 
the formulae III and IV. 



2-Chloro-5-chloromethylthiazole I Is an important intenmediate in the preparation of 
compounds having a pesticidal action, as are described, for example, in EP-A-0 192 060. 

Unless defined otherwise, the general temns used above and below have the following 
meanings. 

Halogen - both as a group on its own and as a structural element of other groups and 
compounds, such as of haloalkyi and halocyclopropyl - is fluorine, chlorine, bromine or 
iodine, especially fluorine, chlorine or bromine, in particular fluorine or chlorine, and most 
especially chlorine. 

Compounds and groups containing carbon Include, unless defined othenvise, in each case 
from 1 up to and including 6, preferably from 1 up to and including 3, and in particular 1 or 
2, carbon atoms. 

CycloaikyI is cyclopropyl, cydobutyl, cyclopentyl or cyclohexyl, preferably cyclopropyl. 

AlkyI - both as a group per se and as a structural element of other groups and compounds, 
such as of phenylalkyi and haloalkyi - is (always taking into account the particular number of 
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carbon atoms in the relevant group or compound) either straight-chain. i.e. methyl, ethyl, 
propyl, butyl, pentyl or hexyl. or branched, e.g. Isopropyl. isobutyl, 8ec4)utyl. tert-butyl. 
isopentyl, neopentyl or isohexyl. 
Aryl is phenyl oder naphthyl, especially phenyl. 

Depending on requirements, the reactions described above and below are earned out in the 
presence or absence of an appropriate solvent or diluent or mixture thereof, with cooling, at 
room temperature or heating, for example in a temperature range from about -80-C to the 
boiling temperature of the reaction medium, preferably from about -60°C to about +200-C. 
in a closed vessel under atmospheric, elevated or reduced pressure, under an Inert gas 
atmosphere and/or under hydrogen-free conditions. Particularly advantageous reaction 
conditions are described below and can be infen-ed in particular from the Preparation 
Examples. 

Examples of suitable chlorinating agents are elemental chlorine. Javelle water. 
N-chlorosuccinimide. phosphows trichloride, phosphoms pentachloride. sulfun^l chloride, 
thionyl chloride or mixtures of two or more of these compounds, preferably elemental 
chlorine, suHuryl chloride or a mixture of these two compounds, particulariy preferably 
suifuryl chloride. 

The reactants can be reacted with one another without adding a solvent or diluent. 
However, the addition of a solvent or diluent or mixture thereof may also be advantageous. 
Its amount not being critical. Examples of such solvents or diluents are: water, alcohols, 
such as methanol, ethanol. propanol. isopropanol. butanol, ethylene glycol or glycerol, 
aromatic, aliphatic and alicyclic hydrocarbons and halogenated hydrocarbons, such as 
benzene, toluene, xylene, mesltylene. tetiaMn. chlorobenzene. dichlorobenzene. 
bromobenzene. petroleum ether, hexane. cydohexane. dichloromethane. trichloromethane. 
tetiachloromethane. dichloroethane. trichloroethene or tetracWoroethene; ethers, such as 
diethyl ether, dipropyl ether, dilsopropyl ether, dibutyl ether, tert-butyl methyl ether, ethylene 
glycol monomethyl ether, ethylene glycol monoethyl ether, ethylene glycol dimethyl ether, 
dimethoxydiethyl ether, tetrahydrofuran or dioxane; amides, such as 
N.N.dlmethylformamlde. N.N-dlethylfomuimlde. N.N-dimethylacetamide. 
N-methylpyrrolldone or hexamethylphosphoramide; nitrites, such as acetonitrile or 
proplonitrile: and suHoxides. such as dimethyl sulfoxide. If reaction is carried out in the 
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presence of an organic acid, then it is also possible for acids employed in excess, for 

example st«)ng organic carboxylic acids, such as unsubstituted or substituted - for example 

by halogen - C-C^alkanecarboxylic adds, examples being formic add. acetic aad or 

propionic acid, to be used as solvent or diluent. The reaction Is preferably carried out in the 

presence of a halogenated hydrocarbon, espedally In didilofomethane. 

Reaction takes place advantageously in a temperature range f«,m about -20-C to about 

+1 SO'C preferably from about O'C to about +80''C. and in many cases in the range 

between room temperature and the reflux temperature of the reacBon mbcture. 

,n a prefened embodiment of variant a) a compound II is reacted at from 0 to 40'. preferably 

from 10 to 15». with a chtorinating agent, preferably sulfuryl chloride. 

Reaction takes place preferably at atmospheric pressure. 

The reaction time Is not critical; a reaction period of from 0.1 to 48 hours Is prefen-ed. 
especially from 0.5 to 4 hours. 

The product is isolated by conventional methods, for example filtration, crystallization, 
distillation or chromatography, or by any appropriate combination of these methods. 
The yields obtained are generally good. It is possible to attain a yield of about 70 % of the 
theoretical yield. 

Preferred conditions for the reaction are described in Examples Hi to H3. 

Variant bV . 

Examples of suitable chlorinating agents are those indicated under variant a). 
The reactants can be reacted with one another as they are. i.e. without the addition of a 
solvent or diluent, for example in the melt. However, in most cases the addition of a solvent 
or diluent or mixture thereof is advantageous. Examples of suitable solvents and diluents 
are those indicated under variant a). 

Reaction takes place advantageously In a temperature range of about -20-C to about 
+1 80-C. preferably from about CC to about +80-C. and in many cases in the range 
between room temperature and the reflux temperature of the reaction mixture. 
In a preferred embodiment of variant b). a compound Hi is reacted at -10 to 40'. preferably 
0«. with a chtorinating agent, preferably sulfuiyl diloride. 



I 
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The reaction takes place preferably at atmospheric pressure. 

The reaction time is not critical; a reaction period of from 0.1 to 48 hours is preferred, 
especially from 1 to 24 hours. 

The product is isolated by conventional methods, for example filtration, crystallization, 
distillation or chromatography, or by any appropriate combination of these methods. 
Preferred conditions for the reaction are described In Example H4. 

Examples of suitable chlorinating agents are those indicated under variant a). 
The reactants can be reacted with one another as they are, i.e. without the addition of a 
solvent or diluent, for example In the melL However. In most cases the addition of a solvent 
or diluent or mixture thereof is advantageous. Examples of suitable solvents and diluents 
are those indicated under variant a). 

Reaction takes place advantageously In a temperature range of about -20'C to about 

+180°C. preferably from about O'C to about +80»C, and m many cases in the range 

between room temperature and the reflux temperature of the reaction mixture. 

In a preferred embodiment of variant c). a compound IV is reacted at -10 to 40% preferably 

0°. with a chlorinating agent, preferably sulfuiyl chtoride. 

The reaction takes place preferably at atmospheric pressure. 

The reaction time is not critical: a reaction period of from 0.1 to 48 hours is preferred, 
especially from 1 to 24 hours. 

The product Is isolated by conventional methods, for example filtration, crystallization, 
distillatton or chromatography, or by any appropriate combination of these methods. 
Preferred conditions for the reaction are described In Example H5. 



\lanansSi- 

Examples of suitable chlorinating agents are those Indicated under variant a). 

The reactants can be reacted with one another as they are. i.e. without the addition of a 

solvent or diluent, for example in the melt. However, In most cases the addition of a solvent 
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o,diluen.ormix«,,eme™oltead«»«.fleou..Ex»npl.sof»it--.«*«ntt»^aue^ 
are those indicated under variant a). 

Reaction takes place advantageously inatemperature range Of atKH.t.20-C to a^^^^ 

preferably from about O'C to about ^"C and In many cases In the range 
between room temperature and the reflux tempe^ture of the reaction mixture. 
The reaction takes place preferably at atmospheric pressure. 

The reaction time Is not critical; a reaction period of from 0.1 to 48 hours is preferred, 
especially from 1 to 24 hours. 

Th, product is 1«>I..«I by =on,.n«oo.l n«hods. tor .«mpl. «««««-, cn«ta.nzaUon. 
distillation or chromatography, or any appropdate co..il*ation o. th»e methods. 



Examples of suitable free-radical catalysts are azobis(lsobutyronltrile) or. in partk:ular. 
dibenzoyi peroxide. 

Examples of suitable cWortnatins agents are those indtated under variant.). 
The reacants can be reacted «ith one another as the, are, Le. without the addition o. a 
solvent or <«.uen,, lor exampto In mslt However. In most caee. the add«lon o. a soK»nt 
or diluent or mixture thereol is advan.ag««». Ex»«ples o. suitable solvents and diluents 
are those indicated under variant a). 

Reaction takes place advantageously in a temperature range of about -ZO'C to about 

+180»C preferably from about 0»C to about +80''C. and In many cases In the range 

between room temperature and the reflux temperature of the reactton mixture. 

,n a preferred embodiment of variant e). a compound V. is reacted at 10 to 1 20^ preferably 

80-. with a chtorinating agent, preferably N-chtorosuccinlmide. 

The reaction takes place preferably at atmospheric pressure. 

The reaction time Is not critical; a reaction period of from 0.1 to 100 houre Is preferred, 
especially from 12 to 72 hours. 

The product is Isolated by conventional methods, for example filtration, crystallization, 
distillation or chromatography, or by any appropriate combinatton of these methods. 
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Preferred conditions for the reaction are described in Example H6. 
Variant f1/f2V. 

Examples of suitable chlorinating agents are those indicated under variant a). 
ThereactantscanbereactedwithoneanotherastheyareJ.e.withoutthea^^^^^ 
solvent or diluent, tor example in the melt Howeverjn most cases the addition ofaso^^^^ 

or diluent or mixture thereof is advantageous. Examples of suable solvents a 
are those indicated under variant a). 

Reaction takes place advantageously in a temperature range Of about -20-C to about 
preferably from about -lO'C to about *40-C. and In many cases .n the range 
between room temperature and the reflux temperature of the reaction mixture, 
inapreferredembodimentof variantf1/f2).acompoundll isinitially reactedat -10to40- 
preferably 0'. with a chlorinating agent, preferably sulfuryl chloride, to give a compound of 
the formula VI which then, prefembly after It has been isolated, is subieded to further 
reaction with a further chlorinating agent, preferably N K*lo,osucclnlmlde. 
The reaction takes place preferably at atmospheric pressure. 

The reaction time is not critical; a reaction period of from 0.1 to 100 hours is preferred, 
especially from 1 to 72 hours, preferably from 12 to 72 hours. 

The product is isolated by conventional methods, for example filtration, crystallization, 
distillation or chromatography, or by any appropriate combination of these methods. 
2-Mercapto-5.methyl-thiazole. which can be used also In its tautomeric fonn (2-thioxo 
compound), can be obtained, for example, by acid treatment of the compound of the 
formula II. 

Prrtemd conditions to the rMCUons a« descrtbed In Exatnples H6. H7 and H9. 
Examples o.sultableb.8«*xl««alin«tl»,eact^ 

™tal hydroxides, hydrtd... amUes. -ka«tet«. aoetates. ct»nates, dlalKylamldes o, 
^Ms-Mamldae, alkylatrtnes. .«<yl.n«to,-nes, nonakylated or N^Wated sa^^ted o. 
u^atumted oyeloaKyl-nlnes. baslo h««ooycl«. amn»nlum hydroxides and oa,tx>c^.c 
.nines spedllo«a«npl«. are «*mh,dmxld^ hydride. an,lde.m«hanola,e.ac«a,e and 

cartxxiate. potassium te.t*utanol.te. hydride. oa.tx»iato and hydrtds, lithium 
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diisopropylamide. potassium bls(trlmethylsityl)amlde. calcium hydride, triethylamme. 
diisopropylethylamine. triethylenediamine. cyclohexylamlne. NK7Clohexyi-N.N- 
dlmethylamlne. N.NKliethylaniilne. pyridine. 4-(N.N-dlmethylamino)pyridine. quinudidine. 
N-methylmorpholine. benzyltrimelhylammonium hydroxide and 1.5- 
diazabicyck)[5.4.01undec-5-ene (DBU). 

Examples of suitable chlorinating agents are those indicated under variant a). 
The reactants can be reacted with one another as they are. i.e. without the addition of a 
solvent or diluent, for example in the melt. However, in most cases the addition of a solvent 
or diluent or mixture thereof is advantageous. Examples of suitable solvents and diluents 
are tiiose indicated under variant a). 

Reaction takes place advantageously in a temperature range of about -20-0 to about 
^C. preferably from about -lO'C to about +40'C. and in many cases in the range 
between room temperature and the reflux temperature of the reaction mixture. 
The reaction takes place preferably at atmospheric pressure. 

The reaction time is not critical; a reaction period of from 0.1 to 100 hours is preferred, 
especially from 12 to 72 hours. 

The product is isolated by conventional methods, for example filtration, crystallization, 
distillation or chromatography, or by any appropriate combination of these methods. 

Variant Ql .2^: 

Examples of suitable chlorinating agents are those indicated under variant a). 
The reactants can be reacted with one another as they are. i.e. without the addition of a 
solvent or diluent, for example In the melt However. In most cases the addition of a solvent 
or diluent or mixture thereof is advantageous. Examples of suitable solvents and diluents 
are those indicated under variant a). 

Reaction takes place advantageously in a temperature range of about .20»C to about 

+180«C. prefembly from about 0»C to about +80»C. and In many cases In the range 

between room temperature and the reflux temperature of the reaction mixture. 

,n a preferred embodiment of variant g1 .2). a compound II is reacted at 0 to 40-. preferably 

10 to 15% with a chlorinating agent, preferably sulfuryl chloride. 

The reaction takes place preferably at atmospheric pressure. 
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The reaction time is not critical; a reaction period of from 0.1 to 48 hours is preferred, 
especially from 0.5 to 4 hours. 

The product is isolated by conventional methods, for example filtration, crystallization, 
distillation or chromatography, or by any appropriate combination of these methods. 
Preferred conditions for the reaction are described in Examples HI to H3. H6. H7 and H9. 
Vapanta2.1^: 

Suitable leaving groups X are. for example, hydroxyl. C-Cealkoxy. halo-Ci-Caalkoxy. 
C-Ceaikanoyloxy. mercapto. C-Caalkylthlo. halo-C,-Callcylthio. C-CalkanesuMonyloxy. 
halo-C-Csalkanesulfonyloxy. benzenesulfonyloxy. toluenesulfonyloxy and halogen, 
preferably toluenesulfonyloxy. trifluoromethanesulfonyloxy and halogn. especially halogen. 
The reactants can be reacted with one another as they are. I.e. without the addition of a 
solvent or diluent, for example in the melt However, in most cases the addition of a solvent 
or diluent or mixture thereof is advantageous. Examples of suitable solvents and diluents 
are those indicated under variant a). 

Reaction takes place advantageously in a temperature range of about -20-C to about 
+180«C. preferably from about 0»C to about +80'C. and in many cases In the range 
between room temperature and the reflux temperature of the reaction mixture. 
The reaction takes place preferably at atmospheric pressure. 

The reaction time is not critical; a reaction period of from 0.1 to 48 hours is preferred, 
especially from 0.5 to 4 hours. 

The product is isolated by conventional methods, for example filtration, crystallization, 
distillation or chromatography, or by any appropriate combination of these methods. 

Variant a2.2) : 

Examples of suitable chlorinating agents are those Indicated under variant a). 
The reactants can be reacted with one another as they are. I.e. without the addition of a 
solvent or diluent, for example in the melt. However. In most cases the addition of a solvent 
or diluent or mixture thereof Is advantageous. Examples of suitable solvents and diluents 
are those indicated under variant a). 
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Reaction takes place advantageously In a temperature range of about -20-C to about 
+180-C. preferably from about (TO to about +80-C. and in many cases in the range 
between room temperature and the reflux temperature of the reaction mixture. 
,n a preferred embodiment of variant g2.2). a compound III Is reacted at -1 0 to 40-. 
preferably with a chlorinating agent, preferably suHuryl chloride. 
The reaction takes place preferably at atmospheric pressure. 

The reaction time Is not critical; a reaction period of from 0.1 to 48 hours is preferred, 
espedally from 1 to 24 hours. 

The product is isolated by conventional methods, for example filtration, crystallization, 
distillation or chromatography, or by any appropriate combination of these methods. 
Preferred conditions for the reaction are described in Example H4. 
Variant q3.1^ : 

Examples of suitable oxidizing agents are air. nitrogen monoxide, elemental halogens, alkali 
metal chlorates, inorganfc peroxides, for example hydrogen peroxide, or sodium perborate, 
organic peroxides, for example benzoyl peroxide, or dimethyl sulfoxWe. preferably 
elemental halogens or hydrogen peroxide, especially Iodine, 
suitable bases for facilitating the roactlon ara. for example, of the type Indicated under 
variant g1.l). 

The reactants can be reacted with one another as they aro. i.e. without the addition of a 
solvent or diluent, for example In the melt However. In most cases the addition of a solvent 
or diluent or mixture thereof Is advantageous. Examples of suitable solvents and diluents 
are those indicated under variant a). 

Reaction takes place advantageously In a temperature range of about -20-0 to about 
*180°C, preferably from about O'C to about +80«>C. and In many cases m the range 
between room temperature and the reflux temperature of the reaction mixture. 
In a preferred embodiment of variant g3.1 ). a compound V is reacted at -10 to 40'. 
preferably 0». with an oxidizing agent, preferably iodine. 
The reaction takes place preferably at atmospheric pressure. 

The reaction time is not critical; a reaction period of from 0.1 to 48 houre is preferred. 

especially from 0.5 to 4 hours. 
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T.e product is isCa..d b, con«nao..l me«.od,. lor «.mpl. .«tta«on. o„.«lllz..ion, 
d««a«on or ohromaBgraphy, o, by m aPP-opHate con*lna«on ol lh«e methods. 
Profeired condUlons tor the reaction are described lr> Example H8. 

Vgriaivta3.2) : 

Examples o. suitable chloKnaho eg»* •« ™^ 
The reacta.ts can be reacted with one another as they Le. without the addition o. a 
I rient, tor examp. In the me.. Howe.., . most cases the .dd»on o. a so.«« 
reenter mixture thereo. is advantageous. Examp.eso.suit.b.eso.«n.sandd.»»nts 

are those indicated under variant a). 

Reaction takes place advantageously inatemperature range of about -20-C to aboit 
.1 80-C. preferably from about O'C to about ^0»C. and in many cases in the range 
between room temperature and the reflux temperature of the reaction mixture. 
,n a preferred embodimer>t of variant g3.2). a compound IV is reacted at -10 to 40'. 
preferably 0% with a chlorinating agent, preferably suHuryl chlonde. 
The reaction takes place preferably at atinospheric pressure. 

The reaction time is not critical; a reaction period of from 0.1 to 48 hours is preferred, 
especially from 1 to 24 hours. 

The product is isolated by conventional methods, for example filtration, crystallization. 
d.stii.ationor^romatography.or by any appropriate combination of these metiiods. 

Preferred conditions for the reaction are described in Example H5. 
Variant hi V. 

Examples Of suit-* bases lor laclli.atln, the reaction are those »^ 

C,.ac,antsc«,bereac.ed,.th»,eano«,er.8the,»..l.e.wlthou.lh.ad<«lonola 
rjnt.rd«u,nt,torex«Melntheme,tHow.v«,^mo,.c.-.h,a«ono,a^ 
rlen.ormbd-ethereo.lsadv««.,eous.Ex.mp^clsu»ab.e.cK«n..«.dd-uents 

are tiwse indicated under variant a). 
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Reaction takes place advantageously in a temperature range of about -20OC to about 
+1 80'C preferably from about O-'C to about +80X. and in many cases in the range 
between room temperature and the reflux temperature of the reaction mixture. 
The reaction takes place preferably at atmospheric pressure. 

The reaction time is not critical; a reaction period of from 0.1 to 48 hours is preferred, 
especially from 1 to 24 hours. 

The product is Isolated by conventional methods, for example filtration, crystallization, 
distillatton or chromatography, or by any appropriate combination of these methods. 

Variante Y\2) : 

Examples of suitable chlorinating agents are those indicated under variant a). 
The reactants can be reacted with one another as they are. i.e. without the addition of a 
solvent or diluent, for example in the melt. However, in most cases the addition of a solvent 
or diluent or mixture thereof Is advantageous. Examples of suitable solvents and diluents 
are those Indicated under variant a). 

Reaction takes place advantageously In a temperature range of about -20-C to about 

+1 80-C. preferably from about O'C to about +80-C. and in many cases in the range 

between room temperature and the reflux temperature of the reaction mixture. 

,n a preferred embodiment of variant h2). a compound II Is reacted at 0 to 40-. preferably 10 

to 15-. with a chlorinating agent, preferably sulfuryl chloride. 

The reaction takes place preferably at atmospheric pressure. 

The reaction time is not critical: a reaction period of from 0.1 to 48 hours Is preferred, 
especially from 0.5 to 4 hours. 

The product Is Isolated by conventional methods, for example filtration, crystallization. 
distillat»n or chromatography, or by any appropriate combinatton of these methods. 
Preferred condlttons tor the reaction are described in Examples HI to H3. H6. H7 and H9. 
The invention likewise provides starting materials and Intemwdlates which are novel and 
which are used in accordance with the im«ntlon to prepare compound I. a process for their 
preparation, and their use as starting materials and Intemiedlates for preparing the 
compound I; this pertains In particular to the compounds III and IV. 
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The Invention likewise provides a process for the preparation of the compounds III and IV. 
The compound III can be prepared, for example, as described under variant g2.1 ). The 
compound IV can be prepared, for example, as described under variant g3.1). 
The invention likewise provides for the use of the compound III or IV as an intermediate in 
the novel process for the preparation of the compound I. 

The Invention additionally provides starting materials and intennediates. in each case in free 
form or in salt form if applicable, which are novel and which are used in accordance with the 
inventton for preparing compounds II. 111. IV and VI and/or their salts, and to a process for 
their preparation, and for their use as starting materials and intermediates for preparing 
compounds II. III. IV and VI. 

The compounds II. V. VI and VII are known or. where novel, can be prepared in analogy to 
known compounds. 

The invention relates to all those process embodiments In whteh the starting material is a 
compound obtainable as an Initial product or intemiediate at any stage of the process and 
in which all or some of the missing steps are canled out or in which a starting material is 
used in the form of a derivative or salt and/or Its racemates or enantiomers or. in particular. 
Is formed under the reaction conditions. 

The invention relates in particular to the processes described in Examples HI to H9. 
The examples which follow serve to illustrate the invention. They do not restrict the 
invention. Temperatures are given in degrees Celsius. 

Examples 

Example Hi: 2-ChloK>-5-chloromethylthiazole from 5-methylenethia2olidine-2-thione 
(compound II) 

4 g of chlorine gas are passed at lO-iSX Into a solutton of 100 ml of acetic acid and 7 ml 
of water. Subsequently, at the same temperature. 9.2 g of 5-methylenethiazolidine-2-thione. 
12 ml of 30 % sodium hydroxide solution. 28 ml of water and 21 g of chtorine gas are 
metered in over the course of 2-3 hours. Then 100 ml of water are added to this reaction 
mixture, and extraction is carried out three times with 30 mi of toluene. The organic phase is 
dried over sodium sulfate and concentrated in vacuo at 45«C to give the title compound In a 
yield of 56 % (melting point: 35°C). 
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ExameleHg: a-CWoro^hloromethylthlazole from s-methylenethlazolidine-a-thione 
(compound II) 

1 31 g of 5-methylenethiazolldine-2-thtone are added in portions at O'C. with stimng. to a 
solution of 5.4 g of sulfuryl chloride in 8 ml of dichloromethane and 0.72 ml of water. The 
reaction mixture is subsequently stirred at room temperature for 1 hour. The mixture .s then 
adjusted to a pH of 2 with 30 % sodium hydroxide solution, and the organic phase is 
separated off. dried over sodium sulfate and concentrated in vacuo to give the title 
compound in a yield of 70 % (melting point: 35-C). 

gjSjBEi^ 2-Chloro-5-chloromethylthiazoIe from 5-methylenethiazolidlne-2.thione 
(compound U) 

1 ml of water at ^'C and then, at the same temperature over the course of 5 minutes. 1.4 g 
of 5-methylenethia2olidine-2-thione in five portions are added to a mixture of 13 ml of 
dichloromethane and 10 g of surturyl chloride. The reaction mixture is then diluted with 
20 ml of water and 33 ml of dichloromethane. it is neutralized with about 24 ml of 30 % 
sodium hydroxide solution, and the organic phase is separated off. The aqueous phase is 
subjected to extraction with 27 ml of dichloromethane. and the combined extracts are dned 
over sodium suHate and concentrated in vacuo at 35»C. to give the title compound in a yield 
of 31 % (melting point: 35»C). 

gcgmelaJMi 2-Chloro-5K*iloromethylthlazole from benzyl 2-chloro-2-propenyldithio- 
cartiamate (compound III, R=benzyl) 

358 mg of sulfuryl chloride are slowly added dropwise with stirring at O'C to a solution of 
341 mg of benzyl 2<hloro.2-propenyldithiocarbamate In 0.3 ml of dichloromethane. After 
18 hours the reaction mixture is concentrated in vacuo at room temperature, the residue .s 
subjected to extraction with hexane. and the organic phase is dried over sodium sulfate and 
concentrated In vacuo to give the title compound (meWng point 35«C). 
gxampieHS: 2-Chloro-5-chloromethylthiazole from compourxl IV 
283 mg of sulfuryl chloride are slowly added dropwise with stirring at 0-C to a solution of 
135 mg of the compound IV in 0.2 ml of dichloromethane. The reaction mixture is stirred at 
room tempemture for 1 8 hours and subjected to extraction with hexane. and the organic 
phase is dried over sodium sulfate and concentrated In vacuo to give the titie compound 
(melting point: SS^'C). 
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gjcaioEteHe: 2.Chloro-5-chloromethyJthiazole from aK^iloro-S-methylthiazole (compound VI) 
5 mg of dlbenzoyl peroxide in portions and then 155 mg of N-chlorosuccinimide are added 
at room temperature and with stirring to a solution of 124 mg of 2-chloro.5-methytthia2ole in 
4 ml of carbon tetrachloride. The reaction mixture is boiled under reflux for 64 hours, then a 
further 5 mg of dlbenzoyl peroxide and 155 mg of N-chtorosucdnlmlde are added, and 
boiling is resumed for 8 hours. After cooling to room temperature, the suspension is filtered 
and the residue is washed with cartwn tetrachloride. The organic phase Is then 
concentrated in vacuo and the residue is purified by chromatography on silica gel with ethyl 
acetate/hexane (1 :9), to give the title compound (melting point: 35»C). 
gjglBEiaHZi 2-Chloro-5-methylthlazole (compound VI) from 5-methylenethiazo«dine-2- 
thione (compound II) 

1 31 g of 5-methylenethia2oHdine-2-thlone are added in portions with stirring and at 0»C to a 
solution of 5.4 g of suHuryl chloride in 8 ml of dichloromethane and 0.72 ml of water. The 
reaction mixture Is subsequently stirred at room temperature for 1 hour and then adjusted to 
a pH of 2 using 30 % sodium hydroxide solution, and the organic phase is separated off. 
washed a number of times with water, dried over sodium sulfate and concentrated by 
evaporation, to give 2<Ailoro.5.methylthiazole with a boiling point of 174-C. 
ganmSaJfil compound IV from sodium N-(2-chloro-2-propenyl)dittiiocarbamate 
(compound V. M = sodium) 

3 81 g of carbon disulfide are added with stinrlng and at O'C to a solution of 4.58 g of 
2-chloroallylamlne in 25 ml of 2 N sodium hydroxide solution. A solution of 6.35 g of iodine 
and 4 32 g of potassium iodide In a littie water is added to the solution of sodium N^2- 
chloro-2-propenyl)dlthlocarbamate obtainable as described in the first sentence of tiiis 
example. The crude, oily product is separated off and is purified by chromatography on 
silica gel using ethyl acetate/hexane (1:10 to 1:1). to give the compound IV. 
BcamEleidS: 2-Chloro^methyl-tt^lazole (compound VI) fiom 2-mercapto^metiiy|.ttiiazoie 
1 35 g of 2-mercapto.5-mettiyl-thiazole are added in portions, witti stirring and at 0». to a 
solution of 5.8 g of sulfuryl chloride in 9 ml of dichloromethane and 720 mg of water. The 
reaction mixture is subsequently stirred at room temperature for 1 hour and tt^en adjusted to 
a pH of 2 using aqueous sodium hydroxide solution (30%). The organic phase is separated 
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methyl-thiazole with a boiling point ot 174'. 
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WHAT IS CLAIMED IS: 

1. A process for preparing the compour^d of the formula 



which comprises 

a) reacting the known compound of the formula 

-NH 



H,C 



/ IMM 



s 



II. 



in 



free form or in salt fonn. with a chlorinating agent, or 
b) reacting a compound of the fomnula 

S 

CI 



III. 



which is known or can be prepared by methods known per se and in which R C,-C.alkyl. 
C -C cycloalkyi or an unsubstituled or mono- to pentasubstituted aryl or aryl-C ,-C,alkyl 
g^oup. where the substituents are selected from the group consisting of halogen and 
C,-C,alkyl. with a chlorinating agent, or 
c) reacting the compound of the formula 



NH^S 



L c 



J2 



IV 



with a chlorinating agent, or 

d) reacting a compound of the fonnula 
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S 

a 

which is icnown or can be prepared by methods krK>wn per se and in which is an alkali 
metal ion one equivalent of an alkaline earth metal ton or is a nonalkylated ammonium .on 
or an ammonium ion which is alkylated with from one to four kJentteal or different alky! 
radtoals. and is preferably a potassium ton or. in parttoular. a sodium ton. with a chlorinating 
agent, or 

e) reacting the compound of the formula 

T V. VI. 

which is known, in the presence or absence of a free-radical catalyst, with a chlorinating 
agent, or 

f1) first reacting the compound of the formula II or the compound 2-mercapto-5-methyl- 

thlazole. in each case in free iom or in salt fom.. with a chtorinating agent, and 

f2) subjecting the compound of the fom,ula VI whtoh is obtainable in this way to further 

reaction, with or without isolating it. with a chlorinating agent in accordance with variant e). 

or 

g) subjecting a compound of the fonnula V either 
g1 .1 ) first to treatment with a base and 

g1 2) the compound of the fom^ula II thus obtainable, in free fom. or in salt fom,. with or 
wittiout isolating it. to further reaction with a chlorinating agent in accordance with variant a) 
or in accordance with variant f1/f2). or 

g2 1) first to reaction with a compound of the fomtula RX. whtoh is known or can be 
prepared by methods Known per se and in which R is as defined for the formula III and X is 
a leaving group, and 

g2.2) the compound of the fom»ula III thus obtainable, with or without isolating it. to further 
reaction with a chtorinating agent in accordance with variant b). or 
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g3.1 ) fiist Of all to reaction with an oxidizing agent, m the presence or absence of a base, 
and 

g35) the compound of the formula IV thus obtainable, with or without isolating It. to further 
reaction with a chlorinating agent in accordance with variant c). or 
h1) reading the compound of the fonnula 

VII. 

which is known, first of all with carbon disulfide, in the presence or absence of a base, and 

h2) further reacting the compound of the fom^ula II thus obtainable. In free fom, or in ^It 
torn,, with or without isolating it. with a chlorinating agent in acco«lance with variant a) or .n 
accordance with variant f1/f2). 

2. A process according to daim 1 for preparing the compound of the fomiula 

which comprises reacting the compound of the fonnula 

-NH 



11. 

S 



In free form or in salt fonn. with a chlorinating agent. 

3 A process according to dalm 2. wherein the chlorinating agent Is selected from the g^P 
consisting of elemental chlorine. Javelle water. N ^lorosuccinimlde. phosphonis tnchloride. 
phosphorus pentachloride. sulfuryl chloride, thionyl chloride and mixtures of two or more of 
these compounds. 

4 A process according to claim 3. wherein the chlorinating agent is selected from the group 
consisfing of elemental chlorine, sulfuryl chloride and a mixture of these two compounds. 
5. A process according to claim 4. wherein the chlorinating agent is sulfuryl chloride. 
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6 A process according to claim 2. wherein the solvent is selected from the group consisftng 
of water.strong organic carboxylic acids. a«>matic. aliphatic and allcyclic hydrocarbons and 

halogenated hydrocarbons, and mixtures of these solvents. 

7 A process according to claim 6. wherein the solvent Is selected from the group consisting 
of water, fomiic acid, acetic acid, propionic add. benzene, toluene, xylene, mesltylene. 
tetralin chlorobenzene. dlchlorobenzene. bromobenzene. petroleum ether, hexane. 
cyclohexane. dichloromethane. trichloromethane. tetrachloromethane. dichloroethane. 
trichloroethene and tetrachloroethene. and mixtures of these solvents. 

8 A process according to claim 7. wherein the solvent is selected from the group consisting 
of water, fomiic acid, acetic acid, dichloromethane. trichloromethane. tetrachloromethane 
and dichloroethane, and mixtures of these solvents, 

9. A process according to claim 8. wherein the solvent is a mixture of water and 
dichloromethane. 

10. A process according to claim 9. wherein the weight ratio of dichloromethane to water is 
from about 5 to about 50. 

11 . A process according to claim 1 0. wherein the weight ratio of dichloromethane to water is 
about 10 to about 30. 

1 2. A process according to claim 2. wherein the reaction Is canied out at from about -lO-C 

to about +40°C. 

13. A pracess according to claim 2. wherein the reaction period is from about 0.1 to about 
4 hours. 

14. A process according to claim 13. wherein the reaction period is from about 0.5 to about 
1.5 hours. 

15. A process according to daim 1 for preparing the compound of the formula 



which comprises reacting a compound of the fonnula 
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S 

Ci 



H.C<^^,,^'»^„„ III. 



in which R is as defined in daim 1 . with a chlorinating agent 

1 6. A process according to daim 1 5. wherein the dilorinating agent is selected from the 
group consisting of elemental chlorine. Javelle water. N <hloro8ucdnimlde. phosphonis 
trichloride, phosphonis pentadiloride. sulfuryl diloride. thionyl diloride and mixtures of two 
or more of these compounds. 

17. A process according to daim 16. wherein the chlorinating agent is selected from the 
group consisting of elemental chlorine, sulfuryl chloride and a mixture of these two 
compounds. 

18. A process according to claim 17. wherein the chlorinating agent is sulfuryl chloride. 

19. A process according to claim 15, wherein the solvent is selected from the group 
consisting of water, strong organic carboxylic adds, aromatic, aliphatic and alicydic 
hydrocarbons and hatogenated hydrocart>ons. and mixtures of these solvents. 

20. A process according to daim 19, wherein the solvent is selected from the group 
consisting of water, formic add, acetic add. propionic add. benzene, toluene, xylene, 
mesitylene. tetralin, chlorobenzene. dichlorobenzene. bromobenzene. petroleum ether, 
hexane. cyclohexane, dichloromethane. tridiloromethane. tetrachloromethane. 
dichloroethane, tridiloroethene and tetrachloroethene. and mixtures of these solvents. 

21 . A process according to claim 20. vrtierein the solvent is selected from the group 
consisting of water, formic acid, acetic acid, dichloromethane, trichloromethane, 
tetrachloromethane and didiloroethane. and mixtures of these solvents. 

22. A process according to claim 21 . wherein the solvent is dichloromethane. 

23. A process according to claim 15. wherein the reaction is carried out at from about -10«C 
to about -fACC. 

24. A process according to daim 15. wherein the readion period is from about 1 to about 
48 hours. 

25. A process according to daim 24. wherein the readion period is from about 12 to about 
24 hours. 
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26. A process 



according to claim 1 for preparing the compound of the fomtula 



which comprises reacting a compound of the fomiula 



^3 

NH^S 

a J2 



IV 



with a chlorinating agent. 

27 Ap,ooeMaccOK«n9tocl.im26,wh«*the<«oHnallnaas«*i»«l«»rt<™n*^ 
group conste«ng of elemenBI cNonn.. J.««. N <*>l»t»uccinlmld,. phosph»,» 
LloHde. phosphors pentaohlortd., su«uOf« O-'"^ 

or more of these compounds, 

28 A process according to claim 27. wherein the chlorinating agent is selected from the 
group consisting of elemental chlorine, sulfuryl chloride and a mixture of these two 
compounds. 

29. A process according to claim 28. wherein the chlorinating agent is sulfuryl chloride, 

30 A process according to daim 26. wherein the solvent Is selected from the group 
consisting of water. stK.ng organic carboxyiic adds, aromatic, aliphatic and alicyd.c 
hydrocartjons and halogenated hydrocart)on8. and mixtures of these solvents. 

31 A process according to daim 30. wherein the solvent Is selected from the group 
consisting of water, fomiic acid, acetic add. propionic acid, benzene, toluene, xylene, 
mesitylene. tet««n, dilorobenzene. didtlorobenzene. bromobenzene, petroleum ether, 
hexane. cyclohexane. dichloromethane. tridiloromethane. tettadiloromethane. 
dichloroethane. trid)lo«,ethene and tetrachloroethene. and mixtures of these solvents. 

32 A process according to claim 31. wherein the solvent is selected from the group 
consisting of water, fomiic acid, acetic acid, dichloromethane. tridiloromethane. 
tetrachloromethane and dichloroethane. and mixtures of these solvents. 

33. A process according to claim 32. wherein the solvent is didiloromethane. 



I 
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34. A process according to daim 26. wherein the reaction is carried out at from about -lO'C 
to about +40»C. 

35. A process according to claim 26. wherein the reaction period is from about 1 to about 
48 hours. 

36. A process according to ciaim 35. wherein the reaction period is from about 12 to about 
24 hours. 

37. A process according to daim 1 for preparing the compound of the fonnula 



which comprises reacting a compound of the formula 



H,c 



S 



2--«;Y^NH S" M* V, 
CI 



in which M* is as defined In claim 1 . with a chlorinating agent. 

38. A process according to daim 37. wherein the chlorinating agent is selected from the 
group consisting of elemental chlorine. Javelle water. N -chlorosuccinimide. phosphoms 
trichloride, phosphonjs pentachloride. sulfuryl chloride, thionyl diloride and mixtures of two 
or more of these compounds. 

39. A process according to daim 38. wherein the chlorinating agent is selected from the 
group consisting of elemental chlorine, sulfuryl diloride and a mixture of these two 
compounds. 

40. A process according to claim 39, wherein the chlorinating agent is sulfuryl diloride. 

41. A process according to daim 37. wherein ttie solvent is selected from the group 
consisting of water, strong organic cartjoxylic adds, aromatic, aliphatic and alicydic 
hydrocart)ons and halogenated hydrocartwns. and mixtures of these solvents. 

42. A process according to claim 41 , wherein the solvent is selected from the group 
consisting of water, formic add. acetic add. propionic acid, benzene, toluene, xylene, 
mesitylene. tetralin. dilorobenzene. dldilorobenzene. bromobenzene. petroleum ether. 
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hexane. cyclohexane. dichloromethane. trichloromethane. tetrachloromethane. 
dichloroethane. trichloroethene and tetrachloroethene. and mixtures of these solvents. 

43. A process according to claim 42. wherein the solvent is selected from the group 
consisting of water, fomiic acid, acetic acid, dichloromethane, trichloromethane. 
tetrachloromethane and dichloroethane, and mixtures of these solvents. 

44. A process according to daim 43, wherein the solvent is dichloromethane. 

45. A process acconling to claim 37. wherein the reaction is carried out at from about -lO'C 
to about •i-40''C. 

46. A process according to daim 37. wherein the reaction period is from about 1 to about 

48 hours. 

47. A process according to claim 46. wherein the reaction period is from about 12 to about 
24 hours. 

48. A process according to daim 1 for preparing the compound of the fomnula 

which comprises reacting the compound of the fonnula 

jf VI. 

with a chlorinating agent 

49. A process according to daim 48. wherein the chlorinating agent is selected from the 
group consisting of elemental chlorine. Javelle water. N -chlorosucdnimide. phosphoms 
trichloride, phosphoms pentadiloride. sulfuiyl diloride, thionyl diloride and mixtures of two 
or more of these compounds. 

50. A process according to daim 49, wherein the chlorinating agent is N-chlorosuccinimide. 

51 . A process according to daim 48, wherein the solvent is selected from the group 
consisting of water, strong organic carboxyllc adds, aromatic, aliphatic and alicydic 
hydrocartjons and halogenated hydrocarbons, and mixtures of these solvents. 
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52. A process according to daim 51 , wherein the solvent is selected from the group 
consisting of water, formic acid, acetic add. propionic acid, benzene, toluene, xylene, 
mesitylene. tetralin. chlorobenzene. dichlorobenzene. bromobenzene, petroleum ether, 
hexane. cyclohexane. dichloromethane. trichloromethane. tetrachloromethane. 
dichloroethane. trichloroethene and tetrachloroethene. and mixtures of these solvents. 

53. A process according to claim 52. wherein the solvent is selected from the group 
consisting of water, formic add. acetic acid, dichloromethane. trichloromethane. 
tetrachloromethane and dichloroethane. and mixtures of these solvents. 

54. A process according to claim 53. wherein the solvent is tetrachloromethane. 

55. A process according to dalm 48, wherein the reaction is canried out at from about 20''C 
to about -hSO'C. 

56. A process according to dalm 48. wherein the reaction period is from about 1 to about 
120 hours. 

57. A process according to daim 56. wherein the reaction period is from about 48 to about 
96 hours. 

58. A process according to daim 1 for the preparation of the compound of the fonnula 



s 

which comprises first reacting the compound of the formula 

r— NH 

or the compound 2-mercapto-5-methyl-thiazole, in each case in free form or In saltfomi, 
with a chlorinating agent and further reading the compound thus obtainable, of the fonnula 

/— N 

J! V. VI. 



With or without isolating It. with a chlorinating agent. 

59. A process according to dalm 1 for the preparation of the compound of the fonnula 
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Which comprises treating a compound of the formula 

S 



H,C 



CI 

in which M* is as defined in daim 1 , with a base and further reacting the compound thus 
obtainable, of the formula 

/— NH 

in free form or in salt form and with or without Isolating it, with a chlorinating agent. 
60. A process according to claim 1 for the preparation of the compound of the formula 



ci 

which comprises reacting a compound of the fonnula 

S 

Ci 

in which M* is as defined in claim 1 , with a compound of the fomnula RX, in which R is as 
defined in claim 1 for the formula III and X is a leaving group, and further reacting the 
compound thus ol>tainable, of the fomtula 

s 

CI 
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in Which R is as defined in claim 1 . with or without isolating it, with a chlorinating agent. 
61 . A process according to claim 1 for the preparation of the compound of the formula 



which comprises reacting a compound of the formula 

s 



CI 



in which M* is as defined in claim 1 . with an oxidizing agent, in the presence or absence of 
a base, and further reacting the compound thus obtainable, of the formula 



y NH^S' 
CI 



IV, 



_|2 



with or without isolating it, with a chlorinating agent 

62. A process according to claim 1 for the preparation of a compound of the formula 



which comprises reacting the compound of the formula 

'NHj VII 

with carbon disulfide, in the presence or absence of a base, and further reacting the 
compound thus obtainable, of the fomtiula 

-NH 

II. 
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in free form or In salt form and with or without isolating it. with a chlorinating agent. 
63. The compound of the formula 



J NH^S 
CI 



IV. 



_J2 

64. A process for the preparation of the compound according to claim 63, of the formula IV, 
which comprises reacting a compound of the fonnula 

8 

CI 

in which M* Is as defined in claim 1 . with an oxidizing agent, in the presence or absence of 
a base. 

65. The use of the compound according to daim 63, of the formula IV, in a process 
according to any one of claims 1 , 26 to 36 and 61 . 

66. A compound of the formula 



HjC 



S 

CI 



III. 



in which R is as defined in claim 1 . 

67. A process for the preparation of a compound according to claim 66, of the fonnula III, 
which comprises reacting a compound of the formula 



HjC 



s 
U 

CI 



V, 



in which M* is as defined in claim 1 , with a compound of the fonnula RX, in which R is as 
defined in claim 1 for the fonnula III and X is a leaving group. 
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